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The fungus, Keratinomyces ajellol, was first
discovered and described by Vanbrcuscghem in
1952 (1). This mold was recovered from four of
seven Belgian soil samples by baiting the mois-
tened specimens with filaments of hair. Since this
kcratinophilic microorganism is morphologically
similar to certain of the dermatophytes and be-
cause it possesses the ability to digest hair, Van-
brcuscghcm considered K. ajelloi to be a "der-
matophytc". However, he was unable to infect
guinea pigs with this fungus and thus there was
no basis for considering it to be a pathogen as is
implicit in the term dcrmatophyte.
At this same time, one of us (L. A.) in the
course of studies on the natural habitats of
human pathogenic fungi, encountered the same
organism in Tennessee and Georgia soils (2).
Since publication of those findings, additional
soils gathered in many parts of the world have
been studied and found to contain K. ajellol by
this laboratory (L. A.) and by others (Table 1).
Suggestions that this cosmopolitan soil fungus
possessed the ability to invade animal tissues had
been noted by several workers. In 1956, Van-
breuscghcm, Ghislain and Wellens (5) recovered
K. ajelloi from skin lesions on the leg of an agri-
cultural laborer. Since they were unable to
demonstrate that their isolate was the cause of
the patient's pathologic condition, they concluded
that K. ajelloi in this instance was merely a
contaminant of the skin.
Several years ago this laboratory initiated a
large scale survey of wild and domestic animals
for dcrmatophytc infections (9). In the course of
this work, K. ajelloi was recovered from the hair
of four dogs with skin lesions. One of these dogs
lived in New Jersey (10), two in Illinois and one
in Georgia. Study of animal hairs and skin
scrapings failed to reveal the presence of mycelial
elements and thus no basis for considering the
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fungus as the cause of the dogs' lesions could be
established.
Recently Dr. Marie H. Attlebergcr, Alabama
Polytechnic Institute, (11) recovered K. ajelloi
from a calf with skin lesions. But both hair and
skin scrapings were free of mycelium.
Unequivocal proof, however, of the pathogenic
potentialities of K. ajelloi was recently obtained
through study of a natural infection and experi-
mentally induced infections. In November, 1955,
hairs and skin scrapings from a Malabar giant
squirrel (Ratufa indica malabarica) were received
for examination from the Chicago Zoological
Park, Brookficld, Illinois (Fig. 1). Accompanying
data indicated that the squirrel had arrived at
the zoological park on October 26, 1955. When
received, the animal was under-nourished, lethar-
gic and manifested signs of skin disease. Circular
lesions with scanty hair and scaling of the skin
were present on the head, around the eyes, ears
and forehead. Skin scrapings were taken for di-
rect examination and for culture by Dr. Evelyn
Tilden, Bacteriologist at the Chicago Zoological
Park. A portion of the clinical material was
mailed to the Mycology Unit of the Communi-
cable Disease Center.
DIRECT EXAMINATION OF CLINICAL MATERIAL
Examination of the clinical material in 10%
KOH revealed fungal elements. The scales of the
skin contained branched, closely septate myce-
hum, and chains of arthrospores (Fig. 2). A few
hairs had mycclium within them. The filaments
were particularly abundant at the base of the
hairs. There were no arthrospores within the
hairs or signs of an ectothrix spore sheath.
Arthrospores of approximately 5-6.5 microns in
diameter, however, oecurred in masses through-
out the skin preparations.
Portions of the skin scrapings and hair were
cultured on a selective isolation medium contain-
ing cycloheximide, penicillin, and streptomycin
(12). K. ajelloi grew on all the tubes. Because of
the unusual source of the isolate a request was
made for more specimens. Unfortunately, the
squirrel had died 2 days after the first scrapings
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had been taken. However, skin and hair that had
been obtained at autopsy from the affected areas
were sent to the Mycology Unit. Again K. ajelloi
was isolated repeatedly from the specimens,
while no species of Trichophyton or Micros porum
were recovered. The cultures isolated at the
Chicago Zoological Park by Dr. Tilden also
proved to be K. ajelloi.
Bacteriological media were inoculated at
autopsyand Salmonella chester* was isolated from
heart blood and lung tissues. The cause of the
squirrel's death was attributed to salmoncilosis.
CULTURAL CHARAcTERIsTICs OF KEEATINOMYCE5
AJELLOL
K. ajelloi grows rapidly on Sabouraud dextrose
agar and is not inhibited by cycloheximide. The
gross and microscopic characteristics of the
fungus vary within certain broad limits. The
colony is flat or somewhat heaped and folded. It
develops a finely powdery or downy surface
which is cream to tan or orange-tan in color
(Figs. 3—4). Cultures undergo pleomorphic de-
generation rather rapidly. The reverse of the
colony is colorless or bluish-black due to the for-
mation of diffusable pigments (Figs. 5—6).
The original isolate of Yanbrcuseghem formed
a dark pigment on the reverse of the colony. The
squirrel isolate was colorless on the reverse side.
Some soil isolates produce this dark pigment,
others do not. The formation of pigment is not a
constant character of K. ajelloi.
Abundant septate macroconidia are produced
(Figs. 7—8, 11). These are long and slender with
parallel walls that taper at each end (cylindro-
fusiform) and are composed of 8 to 12 sections.
They range in size from 20u—67u x 4—lOu. The
wall of the spores are thicker than the walls of
the macroconidia of ]llicrosporum canis and have
a smooth surface. Microconidia are abundant i
some isolates and are absent or scarce in others
(Figs. 9—10). They are sessilc, single-celled ovate
to pyriform. They range in size from 3—6u x
5—llu.
The development of microconidia and the er-
ratic production of pigment were not noted by
Vanbreuscghem in his isolates of K. ajelloi.
However, one of Vanbreuseghem's Belgium soil
isolates was studied by this laboratory, and it
was found to produce microconidia (Fig. 10).
These new findings require a re-description of the
genus and species.
Keratinomyces
Mycelium ramosum, saeptatum; hyphae hya-
linae 2—5 mu diametris. Macroconidia hyalina,
cylindrofusiforma, levis, crassiparictibus, multi-
saeptatis. Microconidia piriforma ad obovata.
Keratinomyces ajelloi
Colonia plana vel plicata; superficies pulverea
et lanuginosa, in colorem flava lucida ad fusca
lucida. Pars aversa coloniae pellucida vel nigra.
Macroconidia paritus sunt in abundantiam,
cylindrofusiforma, multisaeptata, crassiparieti-
bus, et levis. Dimensiones circiter 49.8 x 8.6 mu.
Microconidia invenient in aliquis varietates,
piriforma ad obovata. Dimensiones circiter 9.3 x
4.7 mu. Degencratum pleomorphicum celeriter
evolvit. Habitatio naturalis solum, ad bestias
pathogenica, cornuaffinitiva.
Keratinomyces
Mycelium septate, branched, hyphae hyaline
2—5 u in diameter. Macroconidia hyaline, cylin-
dro-fusiform, smooth, and thick walled, multi-
septate. Microconidia pyriform to obovate.
Keratinomyces ajelloi
Colony flat or folded, surface powdery to
downy, cream to orange tan* in color. Reverse of
TABLE 1
Soil Isolations of Keratinomyces ajelloi
North America
Canada
Ontario 7
Alaska
Juneau 10
United States
Alabama 1
Georgia 17*
Illinois 1
New Jersey 1
New Mexico 4
North Carolina 3
Tennessee 2
Virginia 1
West Virginia 8
Europe
Belgium. 4 (1)
Czecho-
slova-
kia. .
.55(4)
France... 1
Great
Britain. .1St
Australasia
Aus-
tralia. .15 (5—6)
New
Zea-
land. . .17 (7)
* 2 by William Kaplan.
t 16 by Daniels (3) and 2 by Libero Ajello.
* Identified by the Enteric Bacteriology Unit * Munsell color notation: lOVE 8/4 to 7.5YR
of the Communicable Disease Center. 7/10.
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FIG. 1. Normal Malabar squirrel (Ratufa indica malabarica). Courtesy New York Zoological Society.
FIG. 2. Mycelium in skin scrapings of Malabar squirrel from Chicago Zoological Park. KOH mount.
Original magnification 475X.FIG. 3. K. ajelloi from Malabar squirrel. Dowoy surfaced colony on Sabouraud dextrose agar.
FIG. 4. K. ajelloi from Tennessee soil (strain 100D). Colony on Sabouraud dextrose agar with a
powdery surface.
FIG. 5. K. ajelloi from Malabar squirrel. Reverse of colony without pigment.
FIG. 6. K. ajelioi from dog. Reverse of colony with deep violet pigment.
colony colorless or bluish black. t Macroconidia
produced in abundance, cylindro-fusiform, multi-
septate, thick walled and smooth. They average
49.Su long and S.6u wide. Microconidia present
Munsell color notation: 7.5PB 2/2 to 7.5PB
2/0. Munsell Book of Color (Opposite Hue Edi-
tion), 1950. Munscll Color Co., Inc., Baltimore,
Md.
in some strains, pyriform to obovatc with average
measurements of 9.3 x 4.7u. Plcomorphic de-
generation develops rapidly. Natural habitat soil,
pathogenic to animals, keratinophilic.
Experimental Animal Inoculations
Previous attempts in this laboratory to produce
infections in animals with various soil isolates of
4dar IPifl' - - -
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Fin. 7. Group of macroconidia produced by squirrel isolate. Original magnification 475X.
FIG. 8. Group of macroconidia produced by one of Vanbreuseghem's isolates of K. ajelloz. Original
magnification 475X.
FIG. 9. Microconidia produced by squirrel isolate of K. ajelloi. Original magnification 1200X.
Fin. 10. Microeonidia produced by one of Vanbreuseghem's isolates of K. ejclloi. Original magnifica-
tion 1200X
K. ajelloi had resulted in failure. Even young
animals, 1 to 3 day old guinea pigs, and 3 to 4
week old rabbits were resistant to infection.
With the squirrel isolate little difficulty was
experienced in infecting guinea pigs. Guinea pigs
that had been established to be free of spontane-
ous, subclinical ringworm infection were used in
the tests. Four animals were inoculated on their
flanks in areas of shaved and scarified skin three
inches in diameter. Portions of 8 to 10 day old
colonies were rubbed into the test sites.
Lesions developed on all 4 of the animals.
Erythema and scaling became apparent on the
fifth day following inoculation and by the seventh
day heavily crusted lesions with erythematous
borders had developed (Fig. 12). Skin scrapings
contained masses of branched myeelium and by
the fourteenth day many hair stubs were seen to
be filled with mycelium (Figs. 13—14). By the
17th day the crusts in the central areas of the
lesions had flaked off and there was evidence of
healing. The lesions, however, were still active at
their borders. K. ajelloi was recovered from all
animals at this time. One of the guinea pigs
showed gross and microscopic evidence of infec-
tion through the 26th day and K. ajelloi was
recovered on the 30th day after inoculation.
A soil isolate of K. ajelloi inoculated into a
second group of guinea pigs failed to produce
infections.
DISCUSSION
The ability to invade the keratinized tissues of
living animals is the unique attribute of dermato-
phytes. Because of the spontaneous infection that
occurred in the captive squirrel and the successful
production of experimental infections in four
guinea pigs, K. ajelloi belongs in this category.
Failure in previous attempts to infect animals
with soil isolates of this fungus does not negate
the classification of K. njelloi as a dermatophyte.
Experimental infections with such well estab-
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FIG. 11. Macroconidium and conidiophore of squirrel isolate. Original magnification 1200X.
FIG. 12. Experimental infection in guinea pig, seventh day after inoculation.
FIG. 13. Skin scraping from guinea pig showing mycelium of K. ajelloi. Periodic acid—Schiff stain.
Original magnification 300X.
FIG. 14. Mycelium of K. ajelloi in hair of experimentally infected guinea pig. Periodic acid—Schiff
stain. Original magnification 300X.
lishcd pathogcns as Trichophyton rubrum, T.
tonsurans, Micros porum audouinii and others are
notoriously difficult to obtain. However, the work
of Georg (13) has shown that animal passage
enhances virulence and facilitates the production
of experimental infections. The infectivity of the
squirrel isolate of K. Gjelloi thus is consistent
with dermatophyte behavior.
With heightened emphasis upon the cultural
verification of clinically diagnosed ringworm in-
fections by dermatologists and veterinarians, it
can be expected that other animal and even
human infections by K. ajelloi will be discovered.
Medical myeologists and dermatologists should
be on the alert for this fungus as a cause of
human disease, although the number of infections
will probably be low.
sUMMARY
The soil fungus Keratinomyces ajelloi was iso-
lated from ringworm lesions on a captive Malabar
giant squirrel (Ratufa indica malabarica). My-
celium was noted in both skin scrapings and hair
filaments.
Experimental infections were produced in 4
guinea pigs.
On the basis of these findings, K. ajelloi is
considered to be a dermatophyte. It is a potential
human parasite and dermatologists should be on
the alert for this fungus.
K. ajelloi is a cosmopolitan fungus. It has been
recovered from soil in Alaska, Australia, Belgium,
Canada, Czechoslovakia, France, Great Britain,
New Zealand, and the United States.
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